The Reaction of Acrylonitrile with Alkyl Lactates

By C. E. REHBERG AND MARION B. Dixon

Bruson and Riener made an extensive study of
the cyanoethylation of alcohols! and concluded
that almost all primary and ‘secondary alcoliolic
hydroxyl groups could be cyanoethylated, though
no examples of derivatives of a-hydroxy acids were
given. In a latter review? Bruson stated that
“Only the esters of hydroxy acids have resisted
cyanoethylation; attempts to add ethyl glycolate,
ethyl lactate and ethyl ricinoleate to acrylonitrile
have failed.”” This unexpected result, together
with our broad interest in the chemistry of lactic
acid, prompted us to attempt to cyanoethylate
several hydroxy acid derivatives.

The compounds used were methyl, ethyl and
butyl lactate, N,N-dimethyllactamide and iso-
propyl glycolate. The latter two were unreactive
and were recovered unchanged. The lactate

esters behaved erratically: and results were not
The butyl ester gave best

readily reproducible.
results, and yields of the expected product were
usually in the range 50-80%. An unknown by-
product derived principally from acrylonitrile was
obtained in every experiment with butyl lactate.

Ethyl lactate behaved more erratically than the
butyl ‘ester; an unknown by-product was also
produced; and separation of this by-product was
difficult,

Methyl lactate gave totally unpredictable results;
sometimes it was recovered unchanged; other
times none was recovered. The product seemed to
be a mixture of the expected cyanoethyl ether and
another compound having nearly the same boiling
point.

Sodium or potassium (dissolved in the lactate)
was the only effective catalyst found. Neither
solid nor concentrated aqueous potassium hydroxide
nor Triton B, Bruson’s preferred catalyst, was
effective. No signiﬁcant difference in the effective-
ness of sodium and potassium was demonstrated,
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nor ‘did the amount used (14 g. per mole of lac-
tate) appear important.

Experimental

Cyanoethylation of Butyl Lactate.—One gram of sodium
or potassiim was dissolved in 1.0 mole of butyl lactate, the
temperature being kept below 25°. One mole of acryloni-
trile was then added slowly, with stirring. If, as the
acrylonitrile was added, no heat evolution was noted, the
temperature was raised until there was evidence of reaction
(usually at 50-75°). The temperature was then kept con-
stant until addition of acrylonitrile was complete. Then
either the mixture was left overnight at room temperatire
or it was heated on a steam-bath for one hour (no significant
difference in results). The catalyst was neutralized with
acetic acid and the produect was distilled in vacuum.

An unknown product distilled at 90° (1.2 mm.) and had
n®p. 1.4523; d¥, 0.9910; sapn. equiv., 195; C, 66.36; H,
6.11; N, 22.58; empirical formula, Ci;3HsONG.

The cyanoethyl! ether of butyl lactate boiled at 55° (0.04
mm.), 77° (0.2 mm.) and 109° (1.0 mm.) and had »%p
1.4333; d%, 1.0038; and MR, sapn. equiv., C, H and N,
respectively, caled., 51.42, 199, 60.3, 8.6 and 7.0; and
found, 51.60, 195, 60.5, 8.7 and 7.0. - Yields, based on lac-
tate used; were usually in the range 50 to 809 and were
somewhat improved by the use of a two- or threefold excess
of acrylonitrile.  Such excess nitrile usually was largely
converted into polymer, however.

Cyanoethylation of Ethyl Lactate.—The procedure used
was the same as with butyl lactate. Results were less re-
producible, however. VYields of the .cyanoethyl ether
variéd unaccountably. from 0 to 70%. An unknown by--
product boiling slightly- -below but close to the desired
product made purification tedious. A pure sample of this
by-product was not obtained. The cyanoethyl ether of
ethyl lactate boiled at 95° (1.0 mm.) and had #¥p 1.4302;
d%,1.0427; and MR, sapn. equiv., C, H-and N, respec-
tively, calcd 42.18, 171 56.1, 7. 7 and 8.2; and found,
42.43, 165, 56. 1, 7.7 and 8.4.

Cyanoethylauon of Methyl Lactate.—Very erratic re-
sults were obtained in seven experiments. It appeared
that at least two compounds were produced and that the
cyanoethyl ‘ether was contaminatéd with another material
having almost the same boiling point. A pure sample of
the expected cyanoethyl ether was not isolated. A some-
what impure sample had b.p. 90° (1.2 mm.); n%p 1.4344;
d®; 1.0680; MR, caled., 37.56; found, 38.36; and sapn.
equw., ca.lcd., 157; fOund, 166.
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